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Abstract 
Educational learning seen as an individual process which is carried out, though, in a social context, is determined by the 
multitude of variables specific to the didactic situation. 
Starting with the results obtained by pupils in National Assessments in Mathematics, which clearly aren’t encouraging, we 
decided to study the existing relationships between different dimensions of the didactic situation and the performance levels 
reached by pupils in mathematics learning. The goal of the inquiry was to identify the factors with considerable impact on the 
learning process such as, specific features of the didactic contract, the mathematics teacher’s attitude towards the learning errors 
and the didactic strategy elements. For this purpose, to collect data, we resorted to the school documents’ analysis (inspection 
reports) and the inquiry based on the questionnaire applied to the pupils. 
The results have shown that there are some didactic practices of the mathematics teacher with negatively impact on the learning 
process. More than the others, the mathematics teacher is more oriented to the subject taught than to the learning process itself. 
Recognizing these situations, which can be expressed in an explicit or an implicit manner, is the first step in making the 
mathematics learning process more efficient. 
© 2012 Published by Elsevier Ltd. Selection and peer review under the responsibility of Prof. Dr. Ferhan Odabaşı 
Keywords: didactic situation; didactic strategies; mathematics teaching. 
1. Introduction 
     The didactic situation represents a „ set of relationships established explicitly or implicitly between a pupil or a 
group of pupils, a certain environment (consisting in instruments or objects) and an educative system (teacher) with 
the purpose to make to become possible the achievement by the pupils of a knowledge already set or which is 
setting” (Brousseau, 1998). Thus, a didactic situation is made of didactic variables - real levers of action to produce 
learning. In other words, a didactic situation represents a learning situation, organized and developed based on well 
defined didactic principles, subordinated to a clear purpose characterized by a specific didactic contract. This term 
was introduces in mathematics didactic by Guy Brousseau to characterize a teaching-learning situation from the 
point of view of the implicit relations set between the participants at the didactic act: “This contract works as a 
mutual obligations system which determines the responsibilities of each partner, teacher and pupil, and in relation to 
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which each will be, one way or another, responsible towards the other”( G. Brousseau,1986). An important aspect of 
the didactic contract is represented by the auto-generative character, decontextualized and transmissive, which 
favors the appearance, mainly at pupils, of the  preconceptions related to its different constitutive components. This 
aspect explains at the same time the difficulty with which the didactic contract, once established and ongoing, can’t 
be changed, regardless of the target component. The fundamental goal of this type of contract is to favor/generate a 
progress in the development of the cognitive field of the subjects in that situation. But, the effects registered in the 
affective motivational plan of the persons involved in a didactic situation (pupils and teachers, too), produced by the 
whole of the structural-contextual variables. Thus, the achievement of a didactic situation requires an „a priori” 
analysis of all the variables involved, required for an appropriate design, ad also an „a posteriori” analysis, for the 
assessment of the activity developed and the evaluation of the effect achieved in the plan of pupil formativity, step 
necessary to guarantee the continuity of the knowledge construction process. 
Among the key attributes that have to define a constructive mathematics learning situation there is its 
motivating-stimulating character. In this respect, the results of joint efforts, made by researchers in education 
sciences field to create a pattern of teaching - learning mathematics, have resulted in formulating five basic 
principles for creating a stimulating teaching and learning environment, and namely (Crahay et al., 2005): 
a. Learning environments should inspire active and constructive process of knowledge acquisition. 
b. Learning environments should encourage the development of pupils' self-regulation strategies.  
c. Starting from the importance of the context and of the cooperation in learning, stimulatory environments 
should insert knowledge construction activities in real life authentic situations, with personal meaning for the 
pupil. 
d. Learning environments should create opportunities so that the pupil acquires learning and thinking habits 
inserted in a specific disciplinary field.  
e. Stimulatory learning environments should create, within the classroom, an atmosphere and a culture capable 
to induce in pupils an explication and a reflection on the learning activity and on problem-solving strategies. 
 
The synthetic conclusion of the experiments made in the researches indicated above is that “by substantially 
changing the learning context, especially combining a series of real life problems (carefully qualified by us as 
complex), (represented under different shapes –  text, various newspaper articles, tables, diagrams etc. – n.n.), with 
higher interactivity learning methods, and also with the introduction of other socio-mathematical norms, the 
significant improvement of a reflexive and conscious approach for problems’ solving by the pupils.” (Crahay et al., 
2005, p. 45)  
   
2. Methodology 
 
For the variable in question, the research we’ve made aimed, among other aspects, the analysis of didactic 
strategies used in mathematics education in middle school. This research performed in 2009 in the South-Eastern 
part of Romania. 
     The research hypothesis was that didactic strategies used and learning environmental peculiarities created by the 
teacher in lessons development don’t optimally facilitate the achievement of efficient didactic, which supports a 
constructive learning of mathematics.  
     The research methods used were: 
-School documents analysis (the study consisted in 30 Minutes completed during the inspections performed to 
obtain teaching degrees and current evaluation reports prepared in schools in the City of Constanta). 
- Questionnaire-based survey applied on a sample of 350 pupils (between 14-15 years old) , from the South-Eastern 
part of Romania. 
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3. Results 
 
From the records registered in inspection reports under study there were shown some aspects of the didactic act 
specific to learning of mathematics: „ pupils are helped to support their own mathematical opinions”; „the attitude 
(of the teacher – n.n.) is supportive”; „ applications that aim to strengthen do not always seek the easiest solving 
method, creating ambiguity”; „ he teacher creates a permissive environment proper for intellectual accumulation”; 
„pupils are encouraged to hold their own opinions without fear of repercussions”; „ the attitude towards pupils is 
sometimes stiff, sometimes close to pupils”; „the multitude, under typological aspect, of tasks proposed aims to 
remove the tendency to superficially understand the problem”; „ the teacher operationalizes the concepts so that 
teaching is focused on key terms”; „ the climate in the classroom is relaxed”; „the teacher is calm, he manifests 
dedication in class, he seeks academic progress, and also removes gaps in this discipline”; „ Mathematics 
interdisciplinary approach” (as recommendation). 
     From the analysis of these registrations it results the valorization of the positive peculiarities of the learning 
environment created by the teacher during mathematics classes (encouraging attitude, permissive and relaxed 
atmosphere) in the evaluation of a lesson’s quality.   
     The questionnaire used in the elaboration of the study consisted in some sets of items built in the purpose of the 
research of the middle school mathematics teaching strategy (instruction methods, forms of organization of the 
learning activity and didactic resources). With these coordinates we aimed to create a picture as close to the real 
one, on how is developed the act of education in mathematics in secondary school.   
     The first set of items refers to the didactic methods used by the teacher in the development of the mathematics 
classes. The table below consists in the main indices of descriptive statistics (indicators of the central tendency and 
spread indices, and also the extreme values of the ale ordinal response scale) for these items. 
 
Table 1. Statistical indexes for the „didactic methods” 
 
In the development 
of the mathematics 
classes, the teacher: ex
pl
ai
ns
 
di
sc
us
se
s w
ith
 u
s 
on
 m
at
he
m
at
ic
s 
to
pi
cs
 
de
m
on
st
ra
te
s  
(h
is
 st
at
em
en
ts
 o
r 
th
e 
on
es
 o
f a
 p
up
ils
 
in
 th
e 
cl
as
s)
 
so
lv
es
 m
at
he
m
at
ic
s 
ex
er
ci
se
s a
nd
 
pr
ob
le
m
s 
do
es
 
pr
ob
le
m
at
iz
at
io
n 
 
ta
lk
s t
o 
us
, e
ve
n 
on
 
to
pi
c 
ot
he
r t
ha
n 
m
at
he
m
at
ic
s 
tra
in
s u
s i
n 
co
nt
es
ts
 
at
 th
e 
le
ve
l o
f t
he
 
cl
as
s 
tra
in
s u
s i
n 
co
nt
es
ts
 
ou
t o
f t
he
 c
la
ss
 
(m
at
he
m
at
ic
s 
co
nt
es
ts
, 
O
ly
m
pi
cs
,..
.) 
N Valid 350 349 349 350 347 348 348 344 
  Missing 0 1 1 0 3 2 2 6 
Median 6,0000 5,0000 6,0000 5,0000 4,0000 3,0000 3,0000 4,0000 
Mode 6,00 6,00 6,00 6,00 5,00 1,00 3,00(a) 6,00 
Std. 
 Deviation ,94160 1,27047 1,13732 1,38529 1,46803 1,67285 1,65308 1,70726 
Variance ,887 1,614 1,293 1,919 2,155 2,798 2,733 2,915 
Min/Max  1*/ 6** 1/ 6 1/ 6 1/ 6 1/ 6 1/ 6 1/ 6 1/ 6 
                    Interpretation: *   1- This never happens                            **  6- This always happens 
         
     At a first analysis of the statistic results, there is shown that the explanation method separates from the other 
methods used by the teacher in the development of the mathematics classes, as always present in the lessons. This 
situation is fully illustrated by the histogram related to frequencies distribution (Figure 1): 
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Figure 1. The histogram for the „use of the explanation method” 
 
      From the table of the statistic indices it results that, in the development of the mathematics classes in middle 
school, some methods (the explanation, the demonstration, exercises and problems solving, conversation) are 
preferred rather than other methods (problematization, competition). The expozitive methods, focused on the 
teacher’s activity, predominate in relation to the methods focused on the pupil’s activity, the latter being yet 
insufficiently valorized by the mathematics didactics, despite their incontestable formative role.  
 
    The next set of items aimed the forms of organization of the learning activity. 
 
Table 2. Statistical indexes for „the forms of organizing the activities at mathematics” 
 
 
  
 
 
 
 
 
 
 
 
  
 
                                                           
                                           Interpretation: *   1- This never happens                            **  6- This always happens 
 
      A third dimension of the research of this variable is represented by the study of the didactic materials and 
resources used in the development of the mathematics classes.  
      As one can see in the chart below (Figure 2), the most used didactic resources, depending on the statistic 
average, there are left the blackboard and the notebook (specific for the frontal activity), followed by work books, 
and among the least common in the development of mathematics classes are the individual worksheets and the 
calculator (appropriate for the individual activity).    
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Figure 2. The hierarchy of the „didactic resorces used at the mathematics class” 
 
     We evaluate that the individual geometry kit is not used enough in the mathematics classes and, as one can see, 
the geometry kit for drawing on the blackboard is even less present. This means that in many cases the shapes on the 
blackboard are drawn by hand, so imprecise, situation in contradiction with the specific of the geometric terms and 
of their drawing. Moreover, some definitions (for example, the definition of the circle), axioms (for example, the 
line axiom) and propositions (for example, the proposition of the exterior angle of a triangle) can be better 
understood by pupils if there are used, in drawings, geometry kits.  
4. Conclusions 
    Because, as we’ve seen, in the total of teaching methods are predominant the explanation and the demonstration, 
we can state that, in the educational process in mathematics in middle school, the teachers still emphasize the 
teaching - as knowledge transmission and the learning – as acquiring the knowledge already set. We acknowledge 
the classic education pattern in which the pupil is “poured in his head” the knowledge, without being involved in the 
building of his own knowledge. So, mathematical knowledge loses flexibility and operationality, which represents a 
major obstacle towards a more appropriate mathematical knowledge.  
     The use of an appropriate didactic material (different geometrical shapes, for example), significantly increase 
the chances for the pupils to be able to represent the mathematical „objects” learnt. The didactic material used, 
especially in the geometry classes, is not enough to guarantee the formation of a representation as correct as possible 
on the geometrical shapes. Moreover, the practice of the approximate drawings (by hand) of the geometrical shapes 
can deform the representations of the pupils of these shapes. So it appears an important obstacle in the formation of 
the geometrical concepts. 
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